The article describes an evaluation of a prototype for doing gamebased interactive advertisement campaigns in crowded public spaces using motion-sensing technology. The prototype was developed using OpenNi, XNA and Kinect, in which people who pass by a large display would be reflected on a large screen in the form of a silhouette and automatically become a part of a game. The goal of the game is for the players to gather falling objects into a container using the body to direct the objects. The objects move around when the objects collide with the silhouette of the player. The graphical representation of the falling objects and the container can be changed to fit various advertisement purposes.
Introduction
introduced through smart phones, tables and game consoles like Nintendo Wii has made gaming common among both genders and among young and old [2] . By combining motion sensor technology and gaming, new types of interactive campaigns can be created that are far more engaging and enjoyable for the target audience. There has not been much research on using this type of technology for interactive campaigns, and it is an exciting area to explore. We are especially interested in how people perceive participating in interactive campaigns in public areas and the opportunities and limitations using such technology. This paper presents an evaluation of a motion-controlled game that was developed to explore the opportunity of doing interactive advertisement campaigns using motion-sensing technology such as Microsoft Kinect. The testing of the game took place in a waterpark, a university campus, a movie theater, and a shopping mall. The goal of the evaluation was to investigate how people react to interactive campaigns using motion-control game technology in regards to joining the game, using body gestures for control, engagement, social aspects, and how the game affects the people's attitude towards a product.
Material and Method
This section presents the related work, the prototype of the motion-controlled interactive campaign game, and the research goal, questions and method.
Related Work
Gestural interaction is often referred to as "natural user interfaces", but they are not necessarily easy to learn or remember, and the same gesture can mean different things depending where you are [3] . However, despite some usability issues, gesture controls such as the Kinect in social games work very well as users quickly become immersed in the game [4] . Examples of using gesture and movement for various purposes are the Nautilus game where users can play in an interactive virtual space [5] , and interactive art installations [6] [7] [8] . The immersion that motion-sensing technology can create along with the opportunity of public interactivity, makes this technology promising for running advertisement campaigns. Public digital displays can be found all around us in public and semi-public spaces, and their main purpose is often advertising or displaying information [9] . A problem in the past has been the lack of interactivity they provide, but this is changing as (multi-) touch and motion-sensing technology becomes cheaper and more common. Many studies on interactive public displays have revealed an important problem: It is hard to get people to interact with them and a commonly cited reason is social embarrassment [10] . The main problem is transitioning from peripheral awareness (doing some activity away from the screen, but being peripherally aware of it) to focal awareness (focusing on the screen, watching it being used and talk about). One effect that help users move from peripheral to focal awareness occur when some people are standing around an installation and showing an interest in it, which leads to a progressive increase in the number of people in the immediate vicinity of the installation (the honey pot effect [10] ).
The Audience Funnel is a framework for investigating public displays by describing the different phases that make up the interaction process [11] . Between these phases there are thresholds that the user must either cross or that cause them to abort the interaction. The phases are 1) Passing by, 2) Viewing and Reacting, 3) Subtle Interaction, 4) Direct Interaction, 5) Multiple Interaction, and 6) Follow up Actions. The first four phases are attention-based while the last two focus on motivation.
Muller et al. describe some general models for attracting attention and these are Behavioral urgency, Bayesian surprise and Honey pot effect [12] . Behavioral urgency refers to the fact that certain things, such as the abrupt appearance of a new object, moving or looming stimuli, and some luminary contrast changes capture attention. Bayesian surprise refers to the difference between what someone expect and what she or he experienced in a situation, and adding elements of surprise that will be unexpected to the user can grab their attention. The honey pot effect is described above.
There is not a lot of research on understanding the motivating factors behind a user's activity, but the Magical Mirrors study identified a set of motivating factors [12] based on work by Malone [13] : Challenge and control (motivation based on user mastering something that has appropriate challenge level), Curiosity and exploration (solve or complete something that might be uncertain or incomplete), Choice (let users have control), Fantasy and metaphor (enrich the experience), and Collaboration (easier or more entertaining).
There have been some projects that have experimented with interactive displays or installations. One example is the Magical Mirrors where the installation consisted of four displays placed next to each other in a store front window in downtown Berlin [14] . The display showed a mirror image of the scene in front of it, and by using motion detection from a simple video, added optical effects to the image, such as ribbon following a moving hand or flowers growing from your hand. Another example was the CityWall installation in Helsinki [15] , where a multi-touch screen in a store front window provided users with a timeline full of photos of the city downloaded from Flickr. Users could zoom in on the timeline and organize photos by moving, rotating and resizing them. A less public, but still collaborative interactive display is the Blu-eBoard device, intended for both personal and collaborative use in a work setting [16] . The BlueBoard is a plasma display with touch technology and an RFID reader some users can be identified by sweeping their card. It allows users to pull up personal information quickly and to collaborate on sketching ideas, sharing content and so on. Another example was Volvo's interactive commercial prior to screening the movie Ratatouille at twelve movie theaters across the UK where the audience controlled a Volvo through an obstacle course by holding their arm up into the air and moved their arms in the direction they wanted the car to go [17] . Another example of a commercial use of motion sensor technology is the virtual fitting room where an interactive display shows the user wearing various virtual clothes that move according to body movements detected by a Kinect motion detection device [18] . Our approach is different from the described projects in being a game. Our motivation for choosing the game approach was to increase the immersion and engagement.
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Research Goal, Questions and Method
To provide a framework for conducting the research described in this article, the Goal Question Metric framework was used [19] . In the goal question metric approach we first define a research goal (conceptual level), then define a set of research questions (operational level), and finally describe a set of metrics to answer the defined research questions (quantitative level). The metrics used in our evaluation was a mixture of qualitative and quantitative data [20] . The research goal was defined as:
The purpose of this study was to understand and evaluate how users relate to motion-controlled applications in a public space.
The research goal was decomposed into the following research questions:
• RQ1: Are people comfortable becoming a part of and playing a motion-controlled game in a public space without explicitly giving permission? Based on the research questions above, a questionnaire was designed. The observations were conducted by the two developers of the game. More details about the research design and questionnaire can be found in [21] .
Results
This section presents the results from the evaluation of the prototype.
Observations
The interactive campaign was tested out in four different locations: The entrance area of a waterpark, at the a large corridor at the university campus with access to multiple lecture halls, cafeteria, offices and shops, the entrance of a candy store in a movie theater, and in an open space at a downtown shopping mall as shown in Figure 2 .
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Empirical Results
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ve statistics on willingness to be part of campaign (29) on was to investigate how people felt about playing a m public space without giving explicit permission to part majority (over 80%) felt comfortable being part of a ga and many expressed excitement about seeing themsel creen. Some participants commented on feeling silly playing in the public. However, the majority of the par ecame unaware of their surroundings while playing, wh ess embarrassing. We also observed several teenage g ng, but still wanted to play in order to win the gift cert ny who just passed by the installation without noticing that they did not move out of the passing-by phase as nel by Müller [11] . However, once someone actually s , they would often perform some subtle interaction lik ook at their silhouette. aluation was to investigate what user groups were most ng with the installation. This can be affected by seve f application, the design of it, rewards, location/context ort level of playing in public. As we expected, male us 205 ed a hey The inmoticiame lves and rtichich girls tifithe desaw ke a aceral t of sers were more willing to stop and play at three of our test locations. However, at the shopping mall, the majority of players were girls and the same group of girls came back several times to play to try to win a gift certificate. At the university campus, we did not see any groups of only girls that would play, but girls in groups with boys would stop and interact. The age of the people playing the game varied depending on where the installation was placed. At the shopping mall and the waterpark where there was a wider variety of age among the people there, those who played the most and seemed to become most engaged where children and young teenagers. For most of the tests, people did not play for a long time and the average playing time varied between 76 and 104 seconds. We suspect that the short playing times have to do with the fact that people in a public space are generally heading somewhere and have other plans than playing with an interactive campaign. These findings correspond to findings for the Magical Mirrors installation [12] . However, the playing time and the engagement increased when we announced the chance of winning a gift certificate. Results from the evaluation of the Magical Mirrors installation showed that 70% of those who had direct interaction with the installation did multiple interactions. We did not see similar results in our study, but we suspect that the Magical Mirrors' four displays in a row could can explain the difference. It was also possible to get people to revisit and play with our installation in our study by have a prize to win. Some groups of participants played several times in a row to increase their chances of winning a price.
Another focus in our study was group dynamics. As expected, passers-by who were in groups were much more likely to stop and play, and play for a longer time when stopping. People who were walking alone were much likely to pass over from the view and reacting and subtle interaction phases of the Audience Funnel to the direct interaction phase, while those who were in groups and discovered themselves on the screen very often interacted directly. Over 70% of the respondents to our questionnaire played together with others, and an overwhelming majority of them said that they thought the game was more fun because they played with someone else. Half of those who played alone said they would have played for a longer time if they had been playing with someone else. We also observed that those who played in groups seemed to be significantly less self-conscious while playing. Sometimes we observed that if one person in a group wanted to play, he or she would convince others to join because it would become less embarrassing.
Conclusion
In this article we have presented an evaluation of an interactive campaign using motion-controlled game technology along with a simple game concept of collecting falling balls into a container using body gestures. The first research question asked whether people are comfortable becoming a part of and playing a motion-controlled game in a public space without explicitly giving permission (RQ1). Our observations and results from the questionnaire shows that the large majority (84%) of those who played the game think it was ok to join an interactive advertisement game without consent, while those who did not play were more skeptic (52% thought it was ok). We also observed the same pattern regarding playing a game controlled by the user's body in public where 79% of those who played the game thought it was ok vs. 49% of those who did not. Further, few respondents stated that they were negative to join the game without consent and playing in public. The second research question asked about which users were easiest to engage (RQ2), and the general answer is children and adolescents. However, for teenager and older, the engagement is very dependent on the number of people around, where the interactive campaign is located, and if the user is a part of a group or not.
The third research question asked whether people got engaged playing an interaction motion-controlled campaign or not (RQ3). As many as 65% of those who played the game agreed to become unaware of their surroundings while playing, and only 13% disagreed. This shows that if interactive motion-controlled campaigns are designed well immersion is not a problem.
The fourth research question asked about how the social aspects play a role when participating in an interactive motion-controlled campaign (RQ4). 88% of those who played the game agreed that it was more fun to play the game as multi-player. From the observations we also noticed that it was easier for many to play together than alone, making it important to provide multi-player support for such interactive campaigns. Further, 51% of those who played agreed to that it was ok to play with strangers vs. 17% disagreeing.
The fifth and final research question asked about the effect of using motioncontrolled campaigns (RQ5). The statistics showed that 91% of they who played the game said that the interactive motion-controlled campaign had a better effect than a poster vs. 56% for those who did not play. Further that 33% of those who won the game were more positive to buying the product vs. 44% that disagreed to the same statement. For those who played a game without advertisement, 76% were positive to participate in an interactive advertisement similar to the game.
From the observations, we noticed that a major success factor getting high attendance and motivation for playing through the game is to provide prizes for the winners of the game. This is especially true for teenagers, youths and adults. Also we found that many playing the game did not play the game as designed, but just having fun with it without trying to win.
